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Fig.1 |Infrared spectra of tea seed powder
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Fig.2 Adsorption amount (a) and removal rate (b) of methylene blue on tea seed powder as a

function of time with different initial methylene blue concentration and tea seed powder dose
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Fig.3 Effect of pH value on the adsorption amount and removal rate of methylene blue on tea seed powder
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Fig.4 Kinetics equation fitting curve (a: Pseudo-first order kinetics ;b Pseudo-second order kinetics)
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Fig.5 Intra-particle diffusion plots for methylene Fig.6 Pore diffusion plots for methylene blue

blue adsorption on tea seed powder adsorption on tea seed powder
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Table 1 Constants of Langmuir, Freundlich and Dubinin-Radushkevish isotherms for methylene

blue adsorption by tea seed powder at different temperatures

St o ) Langmuir ?i% Freundlich J7 72 D-R &
K (mgg) o v B K/(Lg’)  1n R Ko E/(Kemol™)) R
(mg-g™) (L-mg™")
298 9.05 9.19 0.266 0.9824 6.877 0.117 0.6949 0.034 3.824 0. 8565
303 7.15 7.31 0.159 0.9678 6.370 0.095 0.3961 0.091 2.343 0.7331
308 6.02 6.19 0.128 0.9585 6.370 0.068 0.1648 0.149 1.835 0.5471
313 4.65 4.84 0.094 0.9346 6.645 0.027 0.0222 0.108 2.150 0.2974

318 3.57 3.75 0.077 0.9055 7.159 0.014 0.0038 0.102 2.210 0. 1459




L

ik 32 %

g

1544 27

2.6 WM SR

ARSI (8) —(9) T BRI BT AR EA T 2R AS PR AGT \AHT T AS. DL InK, (K, N
Langmuir R 580 X5 1/T VERI (18] 8) , KB &M RARGS, st vl 155 AR AS® . 1A i 4
FIF RS PRE AGY AH FI AS° 31 T3 2.

10k % 298 K %

30F 14t y=5710.25x-7.49

o Lk R=09727
2 20 g7
2t = 1ok
< op 7 108
L O L
o 10.6 |
0Ly 5 | m
TR AN N T NN T NN TN AN N [N N [N T N T A M| 10.4 | 1 | 1 | 1 | ! 1 J
-20 0 20 40 60 80 100 120 140 160 180 0.00315  0.00320 0.00325 0.00330 0.00335
C(mg-L™h 7K™

8 LLIZRKPHS I B T7 Rl ) e eI
X RE RS- 3 X 4 5

Fig.8 Effect of temperature on the equilibrium constants
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Table 2 Values of thermodynamic parameters for the adsorption of methylene blue on tea seed powder

WRE/K K /(L-mg~") AG/(kJ-mol 1) AS®/(Jemol K1) AH®/(kJ+mol ~1)
298 127973 -29.14
303 76228 -28.32
308 61322 -28.23 -62.33 -47.47
313 45024 -27.88
318 37072 -27.81
3 451

(1) MR B ) Bl A5 TR Ry 298 K IIASHER I Ry 8 - L7, W H BB (W 5 80 mg- L™ W FfH7E
30 min PATIREPEA , L FRRIAE] 99% .

(2) LIASKFA R S H S5 (AW BFF 20 1 2247 SR T LA O — 4 sl 7 2 05 Rk ks | LRk A0 o6 R B0k
£ 0.999 Db 1B SN 32 RSB, S5O P9 B8 A7 AR SE i S 1 A 3 A A R A

(3) LLZRAFR T I B 3 5 A W BFHA T A5 Langmuir W FHEE IR 2R 7 A%, SV AY pH {EM 3.5 B8 hn 3
7.5, HE KM 9.50 mg-g ' BEINF] 9.72 mg-g ", Hik B M5 AWK AY pH FEA RS pH X IL4S
EA73 IR BRIV P 3R 5 %) R T S d 2

(4)AG’ AHF AS /T 0, FIATZ N H & I T 17 0B .
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Mechanistic study on adsorption of methylene blue on tea seed powder

ZHANG Jia' REN Bingxiong® WANG Peng’ WANG Chongchen'*

(1. Beijing Climate Change Response Research and Education Center ( Beijing University of Civil Engineering and Architecture) ,
Beijing, 100044, China; 2. Beijing Cycletimes Environment Science & Technology Co. , Ltd. , Beijing, 100037, China;
3. Key Laboratory of Urban Storm Water System and Water Environment ( Beijing University of Civil Engineering
and Architecture) , Beijing, 100044, China)

ABSTRACT

In order to investigate the dye adsorption properties of tea seed powder, methylene blue was chose as the

sorbate. The data obtained at different temperatures (298, 303, 308, 313, 318 K) were fitted with

Langmuir, Freundlich and Dubinin-Radushkevish models to describe the equilibrium isotherms. The kinetics

rates were modeled using pseudo-first-order and pseudo-second-order kinetic equations. The Gibbs free energy

(AG") .enthalpy change (AH’) and entropy change (AS®) were calculated. The results revealed that the

equilibrium adsorption amount decreased with the increase of temperature. The adsorption could be well

depicted by the Langmuir adsorption isotherm. The Gibbs free energy (AG’) .enthalpy change (AH®) and

entropy change ( AS") were negative, indicating that the adsorption was a spontaneous, exothermic and

decreasing entropy process. The adsorption kinetics followed pseudo-second-order kinetic equation.

Keywords: tea seed powder, methylene blue, adsorption, thermodynamics, kinetics.



